Amaç: Strok belirtileri acil strok tedavisi için yaşamsal ön koşul olarak kabul edilir. Bu çalışma strok riski altındaki bireyler arasında, strok belirtilerinin farkındalığını ve ilişkilerini değerlendirmiştir. Yöntem: Bu çalışma, Nijerya'da üçüncü basamak bir hastanede hipertansiyon ve/veya diyabet tanısı konmuş 200 katılımcı arasında strok belirtilerinin farkındalığı hakkında bilgi edinmek için dizayn edilmiş kesitsel bir araştırmadır. Veriler araştımacılar tarafından geliştirilen soru formu ile toplanmıştır. Verileri özetlemek ve stork belirtileri ile katılımcıların tutumları arasındaki ilişkileri test etmek için tanımlayıcı ve bivaryete analizler kullanıldı. Bulgular: Katılımcıların ortalama yaşı 49,7±16,3 yıldı ve %73,5'i strok belirtilerinden en az birisini tanımladı. En çok bildirilen belirti baş ağrısıydı (%57,0). Bunu ekstremitelerde ve/veya yüzde zayıflık ile baş dönmesi izledi (her ikisi de %34,5). En az tanımlanan belirti %6,5 ile görme güçlüğüydü. Belirtilerin farkında olma ile ailede strok hikayesi (p=0.049) ve istihdam şekli (p=0.047) arasında anlamlı birliktelik vardı. Aile hikayesi olanların önemli bir kısmı (%39,1) en az 3 strok belirtisinin farkında iken aile hikayesi olmayanlarda bu orantı düşüktü (%19,4). İstihdam türleri arasında memurlarda ve emekli memurlarda en az 3 belirtinin farkında olma orantısı daha yüksekti (sırasıyla %37,8 ve %29,4). Sonuçlar: Stork belirtileri için, genel olarak en sık belirti olan baş dönmesi ile yüksek bir farkındalık vardı. Daha açık görülen ve ihmal edilmesi düşük olasılık olan belirtiler ile farkındalığı arttırmak gerekmektedir.
INTRODUCTION
Stroke is one of the most disabling diseases in adults globally, with very profound physical, economic, emotional and social burden. Preventing stroke, and prompt access to medical care in the event of a stroke are proven means of mitigating the burden of the disease (1) . With the exponential increase in the prevalence of stoke in developing countries which is projected to continue in years to come (2-3), ensuring prompt medical care after a stroke event should draw the necessary attention and focus. Research evidence has shown that timely mitigation of the effect of stroke through early presentation for medical care improves stroke outcomes, and significantly reduces stroke-related morbidity and mortality among other benefits (4) (5) . Furthermore, eligibility for some stroke therapies such as thrombolysis with tissue-type plasminogen activator (tPA) is substantially linked to early presentation for care after an index stroke (4, 6) .
Awareness and identification of stroke warning signs is an important means of facilitating early presentation for emergency stroke care (7) (8) . Established warning signs of stroke are sudden numbness or weakness in the face, arm or legs (especially one side of the body); sudden confusion, trouble talking or understanding speech; sudden trouble seeing in one or both eyes; sudden trouble walking, dizziness, or loss of balance or coordination; and sudden severe headache with no known cause (9) . Awareness of stroke warning signs is essential among the general population (3) and even more so among individuals at increased risk of having a stroke.
Hypertension and diabetes are two of the most common risk factors for stroke and hypertension appears to result in stroke at a higher rate in developing countries when compared to developed countries (12) . With the astronomical rise in the prevalence of hypertension and diabetes in recent years in many developing countries including Nigeria (10) (11) , the projections regarding the rise in the prevalence of stroke in the developing world can be justified (3) . This study therefore investigated awareness of stroke warning signs among a cohort of individuals diagnosed with hypertension and/or diabetes in Nigeria, the most populous country on the African continent. Associations between personal factors (socio-demographic and clinical characteristics of the participants) and awareness of warning signs were also explored.
METHODS

Study design:
A hospital-based cross-sectional survey.
Study setting: Medical outpatient department of a tertiary hospital in Northern Nigeria
Participants: Two hundred individuals diagnosed with hypertension and/or diabetes. Eligibility criteria were ability to comprehend English and/or Hausa languages; and willingness to participate in the study expressed through informed consent.
Instrument:
A questionnaire with both open-ended and closed-ended questions was utilized to obtain information on socio-demographic (age, gender, educational level and employment status), clinical (diagnosis and family history of stroke), and awareness of stroke warning signs data. Closed-ended questions addressed socio-demographic and clinical information while data on awareness of stroke warning signs were open-ended and respondents were requested to mention the stroke warning signs they knew. Correctness or otherwise of the signs mentioned by respondents was verified using the National Institute of Neurological Disorders and Stroke (9) list of established warning signs.
Procedure
The Research and Ethical Committee at the study setting provided approval for the study. Participants were recruited and assessed during their routine medical appointments after obtaining their informed consent. All data were collected by the second author (JYM) and a research assistant from January to March 2011.
Statistical analyses
Frequencies and percentages were obtained to determine awareness of stroke warning signs; awareness was defined a priori as ability to mention at least one stroke warning sign. Frequencies and percentages were also used to present the number of warning signs identified by the respondents with 3 categories emerging namely 1; 2; and ≥3 warning signs. Associations between awareness of stroke warning signs and the selected attributes of the participants were explored using the inferential statistics of Chisquare at a significant level ≤0.05.
RESULTS
Mean age of the participants was 49.7±16.3 years. More participants were females (55.5%), and compared to those with hypertension (35%) or those with both hypertension and diabetes (24.5%), individuals diagnosed with diabetes were in the majority (40.5%) ( Table 1) . 
Awareness of stroke warning signs
One hundred and forty seven (73.5%) out of the study 200 participants identified at least one stroke warning sign. Fifty-three (26.5%) participants were unable to mention any stroke warning sign while only two (1.0%) participants mentioned 5 warning signs ( Table 2 ). The most reported sign was headache (57%). Weakness of the limbs and/or face (34.5%) and dizziness (34.5%) were in second positions after headache while disturbance of vision was the least (6.5%) identified warning sign (Figure) .
Factors associated with awareness of stroke warning signs
Associations between awareness of stroke warning signs and participants' personal (socio-demographic and clinical) factors were examined with Chi-square statistics. None of the personal factors assessed namely age, gender, level of education, employment status, family history of stroke and specific diagnosis (hypertension and/or diabetes) had a statistically significant association with awareness of stoke warning sign.
Results of further analyses to identify any association between the above mentioned personal factors and awareness of 1, 2 or ≥3 warning signs (this categorization depicts level of awareness) indicated a marginally significant association in terms of family history of stroke (p=0.049), and employment status of participants (p=0.047). Table 3 shows that a higher proportion of those with a family history of stroke (39.1%) were aware of 3 or more stroke warning signs compared to those without a family history of stroke (19.4%). More civil servants (37.8%) and retired civil servants (29.4%) were also able to mention ≥3 warning signs compared with those in other occupational categories. 
DISCUSSION
Awareness of stroke warning signs among high stroke risk individuals is important especially as realism would suggest that not all cases of stroke would ultimately be prevented. Majority (73.5%) of the individuals diagnosed with hypertension and/or diabetes who participated in this study were able to mention at least one stroke warning sign with headache being the most common. Although 'sudden severe headache with no known cause' is one of the established warning signs of stroke (9), headache is also one of the most common health complaints with a wide range of underlying causes (13) Due to its frequent occurrence, a headache can easily be underestimated or ignored by sufferers, their caregivers and even health care professionals. Hence, many individuals experiencing headache may not seek medical care but resort to self-medication with over-the-counter medications. It would therefore not be out of place to suggest that participants in this study would require more education and information on other stroke warning signs particularly during their routine medical appointments and also through specially organized awareness events. Contrary to the findings of this present study however, a review of 39 studies on awareness of stroke among the general public, people at risk of stroke, and stroke survivors showed that muscle weakness, difficulty speaking, and dizziness were the most commonly identified warning signs (14) .
Muscle weakness especially of the face or limbs appears to to be the most well known warning sign across various populations in Africa (15) (16) (17) (18) . Motor impairment may also regarded as the most common deficit after stroke (19) (20) . It is therefore somewhat surprising that in this present study, muscle weakness only came a distant second to headache in terms of rate of awareness with only a third of the participants identifying it as a warning sign of stroke.
Previous studies showed a significant influence of personal factors such as gender, (16, (21) (22) and age (14, 22) on awareness of stroke warning signs. Level of awareness of stroke warning signs in our study was however significantly associated only with employment status and family history of stroke. More individuals in government employment (civil servants) and retired civil servants were able to identify 3 or more warning signs of stroke while the proportion of housewives who were able to mention 3 or more stroke warning signs was lowest. A lot of information is often available to individuals working in government institutions in our environment especially as many enlightenment and awareness campaigns and visits, including healthrelated ones, are carried out in these institutions. The significantly higher level of awareness of these individuals could also be attributable to the likelihood of their possessing higher level of education although no significant association between level of awareness and educational level was observed. Conversely, the low level of awareness among housewives may be indicative of their low level of socialization and contact with the 'outside world' which is characteristic of the conservative cultural environment in which this study was conducted. In terms of having a family history stroke, the significant association observed between this feature and level of awareness of stroke warning signs is consistent with findings of a previous study in Nigeria (23) . The specific diagnosis of hypertension and/or diabetes however had no significant association with awareness similar to previous reports (16, 22) .
It is important to state that as crucial as awareness of stroke warning signs is in facilitating early presentation for medical care, studies have highlighted some modifiable factors that can hinder early hospital presentation following a stroke event (4) (5) . One of such is transportation to the hospital using emergency ambulance services (4) . In Nigeria, as in many developing countries, such services are largely unavailable. It is equally important to ensure that creating awareness about stroke warning signs and ensuring minimal pre-hospital delay is accompanied by availability of effective care after presentation in the hospital (4, 24) . In a 2011review of stroke epidemiology and care in Africa with particular emphasis on Nigeria (11), it was pointed out that tPA had not been in use in the country due in part to poor neuroimaging infrastructure, and the near non-existence of emergency ambulance services that will aid in early presentation within the 3-hour post-stroke onset window period required for tPA therapy. It therefore follows that as emphasis is placed on awareness of stroke warning signs and the corresponding timely action needed, the required procedures for effective management of stroke should also be in place. Appropriate government policies, increased funding for stroke care, collaboration with international organizations and donor agencies, and availability of educational and training programs for neurologists and rehabilitation professionals to horn their skills in line with present day advancement in stroke care are required. With the increasing prevalence of stroke in developing countries and the gloomy forecast of a looming epidemic of the disease in the near future, there is no better time to act than now.
LIMITATIONS OF THE STUDY
The hospital-based design of the study limits the generalizability of findings especially for individuals diagnosed with hypertension and/or diabetes but who do not access medical care. The sample size may also constitute a limitation especially considering the high prevalence of hypertension and/or diabetes in our environment. Open-ended questionnaires, as used in this study, are fraught with some short-comings such as problems of recall. This however appeared not to have affected the outcome of this study going by the high proportion of participants who were aware of stroke warning signs even higher than those reported in similar studies that utilized close-ended questionnaires (15) (16) .
CONCLUSION
In spite of the seemingly high rate of awareness of stroke warning signs, there is an urgent need to educate and adequately counsel high-risk individuals especially on the distinct and unambiguous signs. Using the F.A.S.T (face, arm, speech, time) acronym for such educational and awareness strategies may serve a useful purpose. The findings of this study also appear to suggest that stroke warning signs awareness programs may be even more important for non-government employees and those without a family history of stroke.
